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Certificate of Calibration

Certificate No. : 64-200049-1 Page : 1 0f2

Submitted by : Envilab C6., Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer :  Sartorius Mode! ; SECURA125-18
Serial No. : 0034606552 ID No. : ELABBALANCENOS
Capacity : 120 g Resolution : 0.00001 ¢
Environment ; On site calibration was carried out at the Laboratory, Envilab Co., Lid.

Ambient Temperature : (23.1t024.0) °C
Relative Humidity @ (56.710619) %

Air Pressure  : 1013.0 mbar

Date of Received : 02 March 2021

Date of Calibration : 02 Matéh 2021

Date of Issue : 06 March 2021

Calibratedby:  Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 5, July 2015

Reference Standard Instruments : This certification is traceable to the Tntemational System of Units

Standard Weights
ID No, Cert. No. Due Date Traceability
E261-E2624 C02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachat Promthong )
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Certificate of Calibration
Certificate No. : 64-200049-1 Page : 2 of2
Result of Calibration : Without Adjustment

UUC Conditien As-Received : Good.

Departure of indication from nominal value

‘Nominal Value Correction Uncertainty
(8) (2 t (g
0.1 0.00000 0.000017
05 -0.00001 0.000022
1 0.00001 0.000026
2 0.06900: 0.000034

T 0000043
10 0.000053
20 0.000071
50 : 0.00011
100 ] 0.00020-
120 :; -0.00006 'A;, onoqiﬂ\ ¥

This result of calibration was found accurate ds showii on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2.11,

providing a level of confidence of approximately 95%

Eccentric error Load test : 20 g
A B C D E
0.00003 0.00003 -0.00001: 0.00001 0.00060 g

Repeatability Load test 4 100 g
Stdev. : 0.000014 g

. ° P
TUIDENWINNA a4
HiansHnERNGURsNIN
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Certificate No. : 64-410010-1 Page : 1of 2

Submiitted by : Envilab Co., Ltd,
540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipmient : Digital Thermo=Hygrometer
Manufacturer ; ebro Model : EBI 20-THI
Ringe Temperature ; -30 °C to 60 60 Resolution : 0.1 °C
Range Humidity * 0 %RH. to 100 %RH. Resolution : 0.1  %RH.
Serial No. : 62227425 ID No. : N/A

Environment : Ambient Temperature
Relative Humidity

Date of Received : 05 Februaty 2021 ; .
Date of Ca}ib'i;éﬂon ¢ 11 Februaty to 13 FeBruai’yZOZl “

Dateof Tssu.t " 13 February 2021 2
Calibratedby:  Chortip Samehusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperatare into humidity/temperature chamber.

Reference Standard Instruments : This certification is iraceable to the International System of Units

Digital Indicator with Standard Probe Temp&Hum

1D No. ) Cert. No, Due Date Traceability
400034 & 100036 SG-H-00041/64 12 Jul 2021 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

(&‘ '
Approved by i~ 71 /

( Bunjerd Masri )

Supervisor
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Certificate of Calibration

Certificate No. : 64-410010-1 Page + 2 0f 2

UUC Condition As-Received : Good
Result of Calibration :  Without Adjustment -

Function : Temperature measurement
Referen¢e Humidity @ 50 %R.H.
Standard Temperature UUC Reading Correction .~ Uneertainty:
ey ’c) e ’c)
10,04 2.8 0.2 046
25.00 25.0 0.0 046
3002 300 , 0.0 | o4

Result of Calibration :  Without Adjustment

Function : . "‘l‘-'luuﬁdity measurement
i?}cfemnce?ﬁmpmture'@ 25°C ‘
% Standard Humidity | UUC Reading Uncertainty
| O(%RH) (%RH.) (£%RH)
39.99 47.7 22
50.03 56.2 6.1 2.2
59.99 66,0 -6.0 2.3

Remark
UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing alevel of confidence of approximately 95%
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Certificate of Calibration

Certificate No. : 04-420055-1 Page : 1of2
Submitted by : Envilab Co.,Ltd:
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : pH Meter (Pocket)
pH meter
Manufacturer ;  Eutech Model : pHTestr 30
Range : ~1.00 to 15.00 pH Resolution : 0.01 pH
Serial No. : 2856418 ID No. : ELABPHTEST3016
Environment: ;- On site calibration was carried out at the: Laboratory, Envilab Co.,Ltd, B

Ambient Temperature ©  (24,51025.0)°C
Relative Humidity — :  (50t054) %

Date of Received : 24 March 2021
Date of Calibration : 24 March 2021
Date of Issue : f 24 March 202
Calibrated by ¢ Bunjerd Masi

Calibration Method @ In-house method CAL-M4201 direct meastirement by usin‘g"fgrﬁﬁea reference material (CRM)
Reference Standard Instruments :  This certification'is traceable to the International Systém of Units
Standard Buffer Solution

pH Cert. No. Lot No. Exp. Dati Traceability
4.004 61208711 684575 01 Sep 2021 CPA chem
6.985 61191143 684576 01 Sep 2021 CPA chem
9.963 61208865 684577 01 Sep 2021 CPA chem

Approved by : o~
( Bunjerd Masri )

Supervisor
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~ Certificaté No. :  64-420055-1 Page : 20f2

Result of Calibration :.
UUC Condition As-Receiveds Good
Funetion :  pH meter with electrode

Performing a.three - buffer standard curve using bufter nominal pH (4,7,10)

Adjustment Curve | Standard Buffer | UUC Reading. Correction Uneertainty
at nominal pH (pH) (pH) (pH) (£pH)
4,004 4.00 0.0t 0.011
4,7,10 6,985 7.00 -0.01 0.020
_ 9963 10.00 004 | 0053

Remark,
1 UUC : Unit Under:

‘alibration

2 pH-nicter does _ég-,_ba\is: voltage mode because the plug can not BNC socket

This result of calibraﬁén;was-found accurate as shown on date and place of’ calibmtion'onlyi- g :
This repofted uricertainty of measurment was based on a standard uncertainty ‘multiplicd by a coverage factor k=2,
providing a level of confidence of approximately 95%
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

¥£. CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TKSTING SERVICES

i

gs
{

Eguipment :
Manufacturer :
Model :

Serial No, ¢

1D No. :
Received Date :
Test Date :
Reference :
Submitted by :

Laboratory Condition :

Test Procedure :

s

Calibrated by :

AT al

Approved by :

(/) Malee Butkruea
{ ) Saithip Meangmai

S

W
o

N

Issue Date :

e el

53474 PATTANAKARN ROAD SOI'18; SUANLUANG; SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX, 0-2719-0484

Cert.No.: 21TW57

Page. 10of2

Certificate of Testing

DO Meter

Hanna

HI 9148
G0007931 -
EDOH.19‘¥4607931
18 March 2021
19 March 2021
2103-0869DN-1

Envilab Co.,Ltd (Head office)
540, 540/1 Sol Bangkhae 7, Bangkhae,
Bangkhae, Bangkok 10180

Temperature (25 +5)°C

Humidity (50 & 20) %

In - house method : CP-CHS

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Ml -

{ ) Warakorn Lerngagtrakul

Approved Signatory

23 March 2021
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Cert.No.;: 21TW57
Page.: 2 of 2

3 Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: KCAAOITAF

Titration Method : DO Meter
i ' ' Standard Deviation
(Azide Modification Method) Reading
(mgiL) . (mgit) (mglL)
8,00 847 ' 0.00

This report was certified ‘only for the instrument we tested.}i-is allowabie to use for study
the system efficiency, The environmental impact control and present to organization it may concemed
Intend fo use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approval of the laboratory
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; ahig palibratect &
Certificate of Calibration
Certificate No. : 63-400565-1 Page + 1 0of2

Suhmitfed by : Envilab Co., Ltd.
536 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment ¢ Air Charitber’ (Refrigerator)

Manufacturer : M-LAB Model : BIC-140

Range = N/A T Resolution : 0.1 “C

Serial No. ; 1011 ID No. : ELABBODC140N03
Ervironment : On'site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature ©  (2341023.8) °C
Relative Humidity (501055) %

Line Voltage (224.010225.0) V
Date of Received : 13 November 2020 ‘
Date of Ca]ib’r’ati_én ;13 November2020
Date of Issue : 13 November 2020
Calibrated by:: Bunjerd Masri
Calibration Method :  CAL-M4004, TLAS G-20

The temperature scalé used was based on 1TS-90
Reference Standard Instruments :  This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe ’

1D No. Cert. No. Due Date Traceability
400022 & 400023  63-400445-1 26 Feb 2021 National Institutc of Metrology Thailand {NIMT)

Approved by : %/
(\Bfnjerd Masti )

Supervisor
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Certifiate of "Calibratién

Page : 20f2

Certificate No. :63-400565-1

Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :
Temperature measurement

This instrument was selting afr vemiIatioh_n\_'pbsi_lic)n 0 (elose)

Function :

Inside of Chamber

( y W =038 m

2 1.7 & D =035 ni

1 ‘15 % H =115 m
Capacity = 015 m’

: 2
3
e
Wi2
h 4 o2
B Front
; w
Test Setiinig Indicating o {* 3
: Measured ture {2C) isor No. : int
Point [ Temperature | Temperaturc eagined Temperaturs: C)@ ki - Unccrlz;my
o) (e (°c) 23T aTs]se] 7809 | (xi0)
4.0 2.0 2.0 36 | 38 | 40 | 40 | 42 42 1 40 | 3.8 | 40 0.54
Test Setting Indicating Measured Measured Overall
Peint Temperature Temperature Uniformity Stability Variation
(°C) (°C) (°c) e) (°c) (°c)
4.0 2.0 2.0 0.5 0.1 0.7

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only..
This reported uncertainty of measurement was based ona standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximatcly 95%
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Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issuo :
Calibrated by :
Calibration Method :

Page |334

AIbrh al@ahosson, ‘.,ﬁ"%‘-ﬁ@
Certificate of Calibration
63-400532-3: Page : 10f2
Envilab Ca., Ltd.

540, 540/1 Soi Bangkhag 7, Bangkhag, Bangkok 10160

Air Chamber (Incubator)

Manufacturer o+ M-LAB Model ¢ BIC-140
Range : WA T Resolution 1 0.1 °C
Seridl No. 1 100613-0 IDNo. # ELABREFRIG140L

On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature :  (24.51025.0) °C
Relative Humidity : (56t059) %
Line Voltage: 1 (224.01t0225.0) V
16 October 2020 \

16 Qctober 2020

16 Qclober 2020

Bunjerd Masri
CAL-M4004, TLAS G-20 ;
The temperature scaleused was based on IT5-90

Reference Standard Instruments “This eertification is tracenble to the International Systein of Units
Standard Digital Thermometer with Thermocouple probe
400022 & 400023 63-400445-1 26 Feb 2021 National Institate of Metrology Thailand (NIMT)

Approved by @ EI ! a//

{ Bunjerd Masri )

Supervisor
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7 calibra sehou com exlibatech cal@haniaileon
Certificate of Calibration
Certificate No. :63-400532-3

Page : 2 0f2

Result of Calibration ;3 Without Adjustment
UUC Condition As-Received : Good
Funetlon:  Temperature measurement

This instrument was setting air ventilation at position 0 (close)

D e Inside of Chamber
( W =038 m
: 2 4 D =035 m
A & of
1 3 H=115 m
Capacity = 0.15 m )
3
H
% H2
7
“Di2
v
P Front R
i v "
Test | Setting - | Indicating o @s
Poitt| Temperature | Temperature Measured Temperature { C)‘@Sen(sor ) Unﬁeﬂg}ply
FC)  (*¢) (‘c) Vb2 3 4 s e | o7 | 8o o
200 200 20.0 199 | 198 | (991 199 | 20.1 | 200 200 | 199 | 202
Test Setting Indicating Measured Measured Overall
Point Temperature: Temperature Uniformity Stability. Variation
(°c) ey {"c) (*C) {*c) c)
20.0 20.0 20.0 0.5 01 06

Remark The uncerlainty is not combine uniformily of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
“This reported uncertainty of measurement was based on a standard uncertainty multiplied by-a coverage factork =2,

providing a level of confidence of approximately 95%
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Certificate No. : 64-400163-2 Page : 1of2
Submitted by : Envilab Co., Ltd,
:540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Air Chamber (Oven)
Manufacturer ;  Memmert Model : UF75
Range : N/A. °C Resohition ; 0.1 °C
Serial No. : B319,0600 IDNe. © N/A
‘Environment ¢ On site calibration was carried out at the [ aboratory, Envilab Co.; Ltd: )

Ambient Temperature :  (30.0t0 31.5) °C
Relative Humidity (50t035) %
Line Voltage (2242102252)V
24 March 2021 "
24 March 2021
25 March 2021
Permpon Chanpu

‘Calibration Méthod: . CAL-M4004, TLAS 6-20

" The temperaturé scale tised was based on [TS-90
Reference Standard Instruments :  This certification is traceable to the International Systeni of Units
Standard Digital Thermometer with Thermocouple probe

ID No.. Cert. No. Due Date Traceability
400029 & 400032  63-400450-1 30 Mar 2021 National Institute of Metrology Thailand (NTMT)

Approved by : ZZ Z“"/

( Bunjerd Masri )

Supervisor
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= h,
Certificate of Calibration

“Certilicate No, :64-400163-2 T T Page 1 26f2

Result'of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function :  Temperature measurement

This instrument was setling air ventilation at position 0 {close)

s Inside of Chamber
( W =040 m
z 12 1~ 4 =033 1
A b 2. + D 0 : m
1 3 H =05 m
Capacity = 0.07 iil3

~ Front > : .
W g ¢ e
Test ‘Indicating 5 PR +
Point | Teinpeiature Measmd Temperatre (*C) @ Senmr No. s Uncertainty.
o) o) [T T2 a8 s s [6]7]8]59 ]| o
104.0 : 104.0f 1043] 1043{ 1042] 104.2| 103:9|'103.7| 1042 104.1] : 069 °
110.0] 1095 | 110.0] 110.4] 110.4[ 1102{ 110.2] 109.9{ 109.6{ 116.2{ 110.1 0.69
180.0 179.0 [ 179.01180.3| 180.2| 180:2| 180.3| 180.0] 179.0] 180.4} 180.3 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (°C) (°Cc) (°C) (°c) (°C)
104.0 103.5 103.5 0.5 0.1 0.8
110.0 109.5 109.5 0.7 0.1 10
180.0 179.0 179.0 1.5 0.2 1.7

Remark The uncertainty is not combine uniformity of the air chamber
This result of calibration was found accurate as shown on date and place of calibration only,
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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Certificate No. :

Submitted by :

Equipment :

Environment :

Calibrated by ¥ ': )

Calibration Method 2

Page |

64~400049-1 Page : 1of2

Envilab Co., Ltd.
540;540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Water Bath

Maiufacturer ¢ ‘Memmeit Model : WNB29

Range : NiA °6 Resolution : 0.1  °C

Serial No. : 1617.0156 IDNo. : ELABWBWNB2INO|

On site calibration was carried ount at the Laboratory, Envilab Co., Ltd.
Ambient Temperature :  (26.0t026.5) °C

. Relative Humidity ~ : (45t050) %

Line Voltage (224010225.0) v
05 Pebruary 2021 Fa

05 February 2021 :

06 February2021

‘Permpon Chanpu

‘This inistrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80

" The temperature scale used was based on [TS-90

Reference Standard Instrunients This cértification is traceable to the [nternational System of Units
Standard Digital Thermometer with RTD probe

338

1D No, Cerf. No, Dug Date Traceability
400029 & 400031  63-400449-1 28 Mar 2021 National Institute of Metrology Thailand (NIMT)
[ J A -
Approved by : |, 3 ZA/
( Bunjerd Masri )

ﬂ/ D&S)Jpervisor
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Certificate No. : 64-400049-1 Page : 2 0f2

Result of Calibration : Without Adjustment
UUC Condition As-Received @ Good:
Funetion : Temperature measurement

Front:

Measured | Measured .

Test g | Indicaling

Point | Temperature -| Temperature l_}pi"férmi(y Stability
co| o | o [T P 0) (*c)
950 | 950 950 | 9535 | 93.38 019 0.09

Remark The uncertainty is not combine uniformity of the water bath
Thisresult of calibration was found accurate as shown on date and place of calibration only.
This reporled uncertainty of measurcment was based on a standard unceriainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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Certificate No. :  64-300152-2

Submitted by : Envilab. Co.,Ltd,

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Cylinder
Manufacturer :- PYREX: Class: A
Capacity 50 ml Graduation :. 1 ml
ID No. : C-WW-002/21

Environment Ambient Temperature @ {23+2) ‘c
Relative Humidity  : (50215) %
Air Pressure mbar.

16129

Date of Received : 02 March 2021
Date of Calibration : 12 March 2021
Date of Issue : 12 March 2021

Calibrated by ; Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments ;  This certification is traceable to the International System of Units
Electronic Balance

D No. Cert. No.
241002 63-200378-1

Due Date
02 Jun 2021

Traceability

Approved by :

National [nstitute of Metrolagy (Thailand) (NIMT)
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Certificate No, : 64-300152-2 Page : 2 of 2
‘Result of Calibration : This result of true Volume is referred to'standard temperature a20°C

UUC Condition As-Received :  Good

Nominal Volume (ml) | Measuring Volume (ml)

30 29.93

50 50.01

Uncertainty of measurement with in + 0.054 ml

This result of calibration was found accurate as shown on date and place of calibration only.

f}‘hxs:repoﬂed 'rjngggté\ihly of measurement was based on a smnqa'riiv' ncertainty multiplied by ﬁdycrage.faclor k= 2,00,

providing a lev_e']',bi'jz'o nfidence of approximately 95%
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Certificate No. :  64-300152-4 Page : 1of2

Submitted by ¢ Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity ; 250 mi Graduation : 27 il
ID No. : C-WW-004/21

Environment. : Ambient Temperature : (23+2) c

Relative Humidity :  (50+15) %

Alr Pressure : 10129 mbiar.

02 March 2021

Date of Re‘ceﬁ tf E
Date of .Calili::f;itii)n + 12 March 2021 : :
Date of Issue : - 12 March 2021 o
Calibrated by : Arecrat Sombun '

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments :  This certification is traceable to the International System of Units

Electronic Balance

ID No, Cert. No. Due Date Traceability
241002 63-200378-1 02 Jun 2021 National Institute of Metrology (Thailand) (NIMT)
Approved by : Vi
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The Uncertainties are for a confidence probability of approximatcly 95%
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Certificate No. : 64-300152-4 Page : 20f2

Result of Calibration ; This result of true Volume is referred to standard temperature at 20, °C

UUC Condition As-Received : Good

Nominal Volume (ml) | Measuring Volume (ml)

150 149.86°
250 24974
Uncertainty of measurement with in + 0.087 ml

“This result of 'qalibtation ,\y'iisfﬁjﬂjifii accurate:as shown on date and_}ilace of calibration only.

Thisteported uneermnnty of‘measurement was based on a standard uﬂcerlamty multiplied by a coverage factor k = 2,00,

providing a level xSf confidence of approxnmately 95%

.000-

:I

M o/

198 \m RIS ﬁlﬂﬂ?

(Ef!" Z-HE}:.'\U(“’;EJ‘!EW,:P'N

NEXSTEP



Y

MAESTRO 01

SATHORN-YENAKAT

Page | 344

'y

5
AP R A s

Certificate of Calibration

Certificate No. :  64-300152-5 Page : 1of2

Subsmitted by Envilab Co.,Ltd,
540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity 500 .ml Craduation : 5 ml
1D No. : C-WW-031/19

Environment : Ambient Temperature = (23+£2) °c

. RelatveHumidity :  (50+15) %
Air Pressure. : L0.12':9 mbar,

Date of Rcce'f;e'd-. : 02 March 2021

Date of Calibration : 12 March 2021
Date of Issue :° 12 March2021
Calibrated by : Aréeérat Sombun

Calibration Method : Li-house méthod CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments :  This certification is traccable 10 the International System of Units

Electronic Balance

(D No. Cert, No. Duge Date Traceability
241002 63-200378-1 02 Jun 2021 National [nstitute of Metrology (Thailand) (NIMT)
Approved by : ] .
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Certificate of Calibration

Certificate No. : 64-300152-5 Page : 2 of 2
Result of Calibration : This result of true Volume s referred to standard temperature at 20 °C

UUC Condition As-Received :  Good

Nominal Volume (ml) | Measuring Volume (ml)

250 ) 249.55.
500 499.70.
Uncertainty of measurement with in & O002ml

This resilt of calibration was found accurate as shown on date-and-place of calibration only.

This reported uncertainty of measurement (ﬂias based on a standard ﬁ"cér_taihly‘mu!_’tiplied by a ébvarage factor k = 2.00,
providing a level of confidence of approximately 95%
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